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I{(wicw of Lllc Iluvy 1o11 I’tlysics Sessions

13. V. Jacak

1.OS AliiHIOS NiitiO1l~l l,iil)or~tory,” l,OS AliiIIIOS, NM 87545

lNTltOIJIJCTION

‘1’II(! pilrilll(’1 s(?ssions 011 I 1(’ilVy 1011 I’llysics c(w(md several arms of rcccnt

I)rogr(:ss ill charilc. krizillg tll(’ Iluclear (X]lliiLiOIl of Sli.it(! illl(l tllc search for (lCColl-

Iin(d (Illilrk llliitt~r. Stl](li(’s of syst,(!xl]s frolIl 1 10 S(!V(’riil IIundrcd Cf’V/lllIclfx)ll
]Iiiv(’ 1)(’(111 IIliL(](I in or(](’r 10 llli~]) l]I(! ])(’]l;lvior or ll(i~](’i~r m;ltt(’r ovor” ii wi(!(}

ri~l)g(’ of Ij(’lll l)(’rilllllr(’ illl(l ])r(uisllr (w. WC l)itV(’ also colwi(lcm(l r(’slllls rrom

I)rotol]-llllcl(’lls” r(m:tiol)s ill tll(! ll(!iLVy ion ])hysics discussions. ‘1’llis Slloul(l 11~’1])

[lllijilll~l(? “Illlcl(’iir Cfl”(’(’ts” (]11(} h) Lll(? ])r(’S(’IIC(! Of r(!lilti V(?lJ’ llIll]iStllrh] llUC](’iLr

f]likl. h’r [roll) ol)S(’r ViLl)l(’S ilrisillg ill tll(’ 1)01, (1( ’11s(’ ])ilrt or 111(’Syst(’111.

I’:v(’11 Illollgll ll(}il.Vy io[l I)llysi(-s COV(!l S il Iilrg(} rilllg(! or I)ollll)ilr(lill[< (*11-

(’r~;i(vi, tll(’ Sil Ill(} LW() l)i\Si C (Illt’sl,iolls 111(1S1. 1)(’ illl SW(’11’(1. ‘1’II(! !irsl ])rol)lolil” is

10 :“llilril(” tr(’l”iZ(’ 1,11(’SySt(’111 tllill, nil S 1)(’(’11 l)ro(lllc(vl. W(> II(W(I h) i](’L(’rIllill(’ tlI(I

(’11(’r}~y (1(’Ilsil.y, lir~”tilll(’, I,orlll)(*rillllr(} ill](] ])iir~()[i (l(*Ilsily r(’it(.ll(s(l ill lli(~ collisioll”

l)(’fol’() (’X]) ;lIISioll illl(] I)ilr[, i(’1(’ l)~t)(lll(”t. ion. ‘] ’]1(’11 W(l lllily iL(l(]lX%S L]l(’ S(’(”011(1 i:i

:+11(’ ;I[l(l look” for t’vi(l(’;l(.t’ 01” I1(IW I)llysi(’s. Al, tl)is 111(’(~[.ill]{, wc II(wr(l II(IW r(*:; IIlts

1“10111 (’xl)(’rill)(’llhi , illl(] [,11(’ol”(’t,i(’il] i\llil!~S(’S Wlli(’tl S[,riVt! 10 (’X]) lilill ;tll ilViLi]il Illt’

(Iill. il, il)(.lllfli]ll: I,II():; (* rl”olll I)ro(,[)l)-1111(.1(111:+(.ollisiol]s. ” W(I (~xl)lor(’(1 11(’itv~ (Illiirk

I)ro(lll(”liol],” w’lli(”ll [II;ly ill(ii(”il[,(’ (Illilrk I]i;llh’r ljlll’oll~:ll color” s(qrtv’llill~; orcf” I);lirs.

\V(’ 11~’ill”ll 11(’\V 1“(’:illll:~ ill ~ill”il ll]tl’11(’)~:i I)ro(lll(tioll,” wlli(.11 Ilil.S 1)(’(’11 j)r(!(li(”l(!(l h)

1111I’IIIIiIII(tIIl ii Ill IiIIk lII;I1.1(’r is l“(Ir]IIt’fl. ‘1’111’1”4’W1’1”(’ illS() (Ii:i(lls:iiolls 01”jlmb ;11111

Illilli,jt’l:i, \vlli(ll l] I;Iv l)rol)(” III(I ~Iot, (II,II:;(. lII; Illt Ir (isisl,illl~ (’;lrly ill 1,]1(’ (.olli;;ioll.”

s()[ 11/( :II; SIY,]I;S 1~’l{ohl IIOSII; II; IN S’I’II; IN lN’I’I’; lll’’I’; l{oh/ll’;’l’l/%

01141 (I[ III(, Itrollli:;illj! w;Iys 10 :~1111l\’ III(’ 1)1’ollll(’t’(1 fiv:ill(’llli:: viii 111(’ 111(’il

:,1111’1114,11101 I\vl) I)ill’1l( ”l(’(’o l’1”l’l, ltll IIl:i. lhxd’ I!;ill:;llf’ifl il]l(’11(’1(1111(’lrv 011 Ilioll I);lil:u

I .I II },i(,l~l Illl(jllll;ll,it)ll ;Ilj{)Ill, 1,11(I :;i/,(1 ;III(I :, II; II)(’ 01” 1.11(’?iv!.lt’111 (Ifllitlill!( IIlf ’ Ili

(III: ,11111.Ill( I\\ ;I lI(sllt’r (’:,litll;lll’ (II 1111*,1111’IIJ,JI (l(’ll:iil:}’. S~t)l,t, I’1,ll,1, It,lllitl[lt,tl

II”, 1111111111ill ‘! 1,11(’ 11114’1(11 Ill) n:! !lll)lll l\’ 1111. 111( ’.l:illl (’{ I (t)l’l(’lillioll 111111I.ioll. .III(I

(0111, ( Ill) n,! ,111, Ill, t l,::i; n\’. 1’”(11 1,11,!,,’ :iolllt 1,:1, ( 1)1111)111111,11’1’1~1I,loll:; 111( 11,,1:.4J 1111’

\\”lll l,’ ltll :illl,lll :!O1ll [(”:, Ill,’lll~*ll.IIIt~l ttlllf~l.llit)ll Ilr ~) 1[’””. :,11,)1111, ill14,1,11 111,11

11,111111(,,, ,1 (I)lllwlll)ll, \flli( II II(,( 11*,11,11,. [III, I (Il[(,lrllioll ‘1’111’ (l(’t .1)’ 01” Il:!l)ll,lll( (’

‘! IJ’.II III( ,lllll\ ll’1 11111:. II I,, It)llf’lclll,,ll ,IfItl Ili,j,llli[’:, 1111’ :,11,1111’ Ill 1111’ 111111’ l!l:ll:ll

Ill Ill 111111 lltl\\l’\ (’l. Illl,d, I’ll!’! 1’! ,Ilt, 1111111’1!Ill!lll ,11111 1,111 Ill’ (1)111’(1(’tl 1111,

11111 Y-III 11’\”lt’\Yl’11 1114’ I 11114’111 :.lrlll l”! Ill 11111’111’ltlllll’llv ll’:illl l:. Ill 11111,11

1,111, lJ,, \, II 1) ,11111 II 11111It’ll:! l(llll:llllll:l. 11, 1,,111111,1,.,1 11,, 111,11, ,111 1,11, ,.~11,1, 1,,,1

.I,III,, l,l,lii ,,,,. ,Il]l)lt)xilll,llf,lv I till .It),l illlllly .1 :l)ll,,ti, .II :,(1111111 ll!l\\,’\,’l

Ill, 1 .Illlltlll! 111,11 111(’ (1,11.1 ,ll!,ll\:,l! \“.lllt” 11,11’,Ill\ lt~)lII t)tl,$ t,~l)f’liltlt’111 lo 11111

I



next, without a cmsistcnt set d corrections. This will need 10 I)c addrrwwd,
particu Iarly M high ~tatistics data SCIHI)ccomc available im(l wc ittlcnlpt morr
detailed analyses to extract the shape and tirnc mmlu lion of the source.

Ncvcrtho]css, we may take a first look at the dcpcnclcncc of the cxtrilct(!(l

source radii on the charged particle multiplicity in p-p, p-A and A-A collision~.
Results from heavy ior, collisions, prmcntcd lJy ltichard Mors(* fm WC ltH02 col-

Iahrati(m, aIId p-p and rk -- 0 collisions at tho ISR suggest that the wmr(w
radius grows M the square mot of the multiplicity. This motivalcs an inlq)rc-
tati(m of tllc radius i~ the size of the SyHLrIII Wht’11t]lr pions ‘fr(!(!zc ()[Itn iLl](]

110 l(mgcr illtt?rilCt with ollc imOlhcl. I low(wcr, n!c(!nt (I ala fr(ml IJA 1, tXl ill]d

(;I)F for pp C(llli,fions ilr(! mmsistcnt with Iimnr growt!. Of tll(! s(mm! ril(lillS will

cl];w~(’(1 pilrtiCIC rn~)i(lil,y (I(wsity. SIICII il Ii II(’ill’ (1(’])t’ll(lt’llC(! Wolll(l 1)1! OXp(’Cl(’(1

ill il I)()()St.- iIIViLriiLIlt Hyst(!lll. [Jnfortullith’lyt])(!curr(wl (’xp(srilll(’l)lil] Sitllii[i;oll

(10(’s I]ot illloW ;111 UlliLIIll)igUol]s n!sduti(m (If this (Iilrmmlc(’. SySt(!l IliLtk (tfrt~ch
ill [,11!’(wl)(’rinl(!nl,s and slllmqll(!llt illliLlyS(’!+ Iilust. 1)(’ fllucll mor(” ciwdl:lly ml]-.

troll(v]. Iti(.llilr(l Mors(! slIow(~(l the in)])ortilIl(.(* of” I)rolwr l~itrtirl(~ i(l(~lllili(.iil.iol],

[.wo-tr;wk il(-~{*l)Liiil(.(*, illi(l fitl,in[: pr(m(lllr~% h) I.]I(s (’xI ril~l(~(l Vil]ll{’s, W(’ I*x])(Ic1

llIiLt 1,11(*f.llrrvr:l wI, or (1[’(]i(.ill.(’(1(wIwrillwl]ts will l)r(nri(lv t]I(* slnlistirs ilrl(!

(.ol]l.r[)l IIr syh’lll;~l,i(’s h) s{’t[,lr tllih (Iu(vit.i(>ll.

,SrI~l.1. I’riltl,i~lsol)oii)twl0111, tl):ll ;Illiily:+hi of 1111111-rwiolllti(m, hil:h sl;ll, is
Ii(”:; IIillillllilJ’fllrlli;h ~.ollsi(lvr;il)lr iurimill;lljioll ill)ollt 1111(’lil(’1.illu~ of” tllr :i{)llr(.r.

‘1’lli:; Illij{lll il)[!;(ilh~IIIWV ])hysics if, for CX;IIII]J]I*, l~iolls ;Ir(’ vlllilhvl {wi’r ii hIIII:

Iilll(*. ilsIISI)(TI.[VI(Iurinl{ ill)lIiIst~trilllsif.ilil] ~rolll ([~iilrk Illilttrr I,(J Ilii’lrollk. II I; II.

[(.~. [ lllf”()~l.lllliil.()l~, [,11{* (1(~(.;ly or r(s:;(ll)ill](.(s:i;11:;()ill(.r(siui(’sthr :Il)l):lrrllt st)llrr(~
Iil”(jllillli’, lIIII\wor this drll(”: (“iIllI)(It.;ll(”llliitf’(1 ;IIIII I (Jrr(v.1.i(jlls IIId(10. ‘1’1111II(*IM*I1

IIIIIIt”I* tIl 11141lif~ll,illl~’ (}11tlIII I)i(jll tvl(’ri~y IiI;Iy ~~iv(’ illrorlllilti{)ll ill~(}llt r(~(;lilll! (;IIIII

IIsllilll:;i(lll) cJl”I,II(s Sollr(.ll, ~vt!;hl IJI(9 ~tll(gl”liy ~1111)1tllchlll(. (t or w ::ollr(”l” sizt~ II I;IV

illlli(”;lli’ (“1)11(*(.Iii’(’ c.sl);lllsic)ll II II IV.1,::, ‘1’11(’ sollw(” :~izr ;ll(~lll{ tll(’ Ili’illll ilxis p,iv(’::

IIICS v,’l,)[”ily I;r;l(li{’111., wlli{”ll i:: rcl;lllill I.11 I II(I (SIII*I;:Y (1(’ll:+il.y. ‘1’IIIs (~xl)(’l”illl~’111.:;

( Illlvlllly Illltl(’rwily :ili{IlllIl ;tlit)w SIIIII :Illiily::f’::.

.IcIII \\’ilk(’:i I“or tlIIS It:hl I I (11 (X) IIAIMIIA1 i(lll r(~lllill(l(ul IIH l.lI;Il. III(I stwrtll

1(11” Illlt’l lfllll{’ll(”y Ill lI(I; l\’,V ion (“olli:iicll, ,, wlli(.11 i:; il s(!;lr( II 1“111”II M”:I1 (li~ll::ily

1111,Illcll;llll::. II I;IV ;III:,) l,i~ ?:(*ll::it iw [t! ! II(I I.w) l)ilrl i(”lf’ t.l)l”lf’l,lli[lll:; ;Iri:;iill: lrIIIII

11111,1’I’;lll:.11’ill :.l,lli:,l.i( :i. III 1,11L, 11111Ilil!llt’1 (11111’I 111111111.111:,(I1 11:1s Illilllillli(ily
,,

I 11.1111111111111:. ,IIc’ tt)ll:;i:;l(~lll. \vi’..ll l)lt’tlit Iit)ll’, lI~IItI llti’ .,1’11)11{111111(,1’1111)1111,111,.,

‘.lll:l~(-.lilll! 111111 III(I illl!lllllil.l[’lllv IIIIIY I i,. {l[llllill,llf,41 lIy l\vII II;lllitl(l (11111’ 1,1

Ill Ill., !Jlll II .111 1’111’4I \vil:, :illpy,l’:.t. 1(11 )1/1 11,11,1 IIV ( ‘iIIIIlll Ii I:; ;IIIII ~,lftllvit

:; OII”’1” l) II, Ic”l’’ION:i A!; 1’1{0111’; 01’” 110’1” ll\l)li(~INl(’ hi:\’1’.l’l’;l{

1,,,1,1,,11., lll,,\l,l,. .1 11.,,.1111[,16,1,,, 111 1111111.1111,11111Illclttt’1 (11%11111’ 1111’11 !,111.111

Illllllilllllll ( 11),,., :,,,1 I 11,11:0 1),’1 ,111:.1’ 1111.\ ,1111 IIC.111.I Irllitll: ,11111 11’I.IIIVIOIY illltllllllt.

1,, It-., .lllt’filll~ t,ll, w l,, ( ‘Clll,,l.[ [llc’llllv, Illt, v 111.l\ 11.11 .Illlllll 111(. l,,lll\ :,1 ,11:1-, [11

Ill,, (11111,.11111 Ill 111]1,11l.llc’l l\\ 1111110’11’! 1111111.11”! I lllll’!ll)ll’l.1111’11)1,11111!111111Ill Ill Ill



dikplons is of pmii(:ul:w intmcsl. At tllc llt:villfi~, dil(~plon product.icn shoul(]
also bc sensitive to WC density cf t.hc systcm. othi!r prmx!sscs giVill~ rise Lo

lcptmis inclu(lc brcmwtrahlung, hulr(m decays, anti pion annihililtioll, HO Lhc
interpretation of experimental results requires theoretical control of all of these.
Charles Gale discussed issues surrounding attempts to study the t(mpcraturc

ilIld density of the early aystcrn viu soil dilcptons and spcc. i[ir. dr(:c.tHon llIC
sp(’ctra from modification 0[ the pirn disp(!rsim mliiti(m in Id, (1(!11s(! mdt(!r.

]’(!t(!r S(!idl s]l(’w(’d dik!pbll SpCCtr~ frolll Lh(* 1)1,S Col]ah)riltioll” for 1 illld

4 .!) (14*V pm nucl(wn Il(!ilVJf i(m and p-nllch!us collisions.” III or(l(*r to rcproduco

L.]1(’ p-]h’ (]~til, it ]]i~s h(i(!Il i~surlld ~,]lilt production” of (Iihq)h)ns is (Iolllil]ili,(d

I)y Ilidronic l)r(’lllSsLriL]l]llll~. ‘1’llis IlliLy l)!? LW31(’11I)y ])-1) illl(l ])-(1 rollisiolw,”

;lll(l S(*i(ll SIIOW(*(I ])ra’lil[lilliLry (Iiltilfrolll 1)14.S011 111(!S(! SYS1(’IIIS. It WiL; follll(l

tl]iilI.]](1])ro(]ucli(m riitio or dihhph)lls frolll (]wlt(’riulll iii](l I)roton” tikr~(’lsis

iil)l)ro~il]liltt’ly‘2 ilt I ill](l 4.!) t;(*V, ill strong diHilglW’111(’llt with tll(’ li]rg(’r ril-

tios l)r~v!i(.h’[i I)y 1)~1’lllSHlriL]llllIl~ (!olllilli LllC1’. ‘1’h(%(! WJlllb Illily ill(li(.ilt(’ tllilt

i[l(}]iwticity in l.]1(’ Ccll!isiolls Cillls(m t]lt’ (Iil)oh” il])l)roXilliiLLiol)” US!’(I ill t!l(’ (Iii!Cl]lii-

tiolls to I)r(*ilk(IOWII, or Llliitl)ri~lll~sl,~ii]l]lll]~~hi Ilot t])(t(h~lliilliullolhh ilt4.!1

(;(*V. \VII(*II tlIII ~ill(.ll];iliolls ~illl ([liill)til,ilf,iv(~lyI)r(’(li(. t 1,]](1 r(’sllll,s of t,lI(.1)-II

rollisi(~lls, w{’ Illiiy l[i(’1] ill)])ly li)(’[11 wiLh grt’ilh’r Corlii(it’llrt” h) S[,ll I!y i,]I(! various

{.l)lll,ril)lllli~)lls h) (Iilr])loll sl)(v.llr:t ill llll(.l(IIIs -1111(.lI\lls n)llisi(ms.

IIAI{}’(JN FIX)\V ANI) I{ AI’11)1’I’Y I) II; NSI’I’III;S



IIII(OI(?US-IIIICI(!US collisiolls” IIIny I)c* Liikon seriously.

Wc turn now frolll cfh)rl: to cl(’tcrminl! lhc size, shape, cn(!rgy (I(!nsit.y,
(!Lc.d the ]lot dt!llsc? Hyst(!rll to SIUdiCS of Sp(!cific SigIliL]H of 11(!WphyHiC!3. ]]rkitl

IIush rmniud(xl IIS thid wc nmst illw~y~ chm.h wl][!thor (lI]ilrk mattm signals can

h! dmcril)d hy “known’” physics. Ih!forc concluding Lhat lhc Ianguagc of quarks
am] gluons is ill)prol)l’iilt(! 10 dwwrilw ult.rar(dativistic ll(!ilVy ion collisions, I]ush
prol)(xi(!s t]li~l {,h(’ (liLtiL 1)(!COlllp~r(’d to C.iLICllliLtk)IISl in which IIIICkOIIS illtcract

through m(!wm Ii(!lds. If such a r.nlculation, which is currently being i)rcparc(i,
rill] d(!scril)(! th(~ ~lo])iL] Ii!ilt[lr(is Of Lh(?Ilttilvy hm (lilli~, il will ill(!icill(!t~iiltsil~ll

oi)s(*rViLl)lrS Cilllllot imply ‘11(’W’ physics.

II EAVY QIJARK I’1{.OIIII(:TION”

A joilll s(issioll wils II(’I(I with I[wlrm I’hysics, , .v~l(lrvssinl; I)(*i).vy (Ill;lrk
I)r(,(lllrtioll ill 1)()[.11IiII(.l(*IIs-[iIi(.1(’IIs illl(l Il:l(lroll-l)llcl(’lls collisions. Milt~lli iiII(l

SiLtZ I)r(w!ichw] I.t]itl .//I/J I)ro(lurtioll” sIIOIII(I 1)(’ slll)r(’s’,{’(1 ill iL (Ill;wk-l;luol) ])[ilslllil

(III(s h) !.olor” s(.rcw’nill~: [)1 C{.(Iu;lrk I)ilirs. Sll])l)r(~ssioIl of ,1/@ I)ro(lll(.!iioll” wm,

ill l’il(.1, ol)s(’rvwl ill C(*lll. riLl 1111(.l(stIs-rIIIcIc-Iis rollisiolls” I)y (txl)(’riltwnl NA314 itt
( ~h;l{N. ‘1’lIPsul)l)rw+sioll WM I;lrj;(’st for low Lr;lnsv(srs(’ lllol]]~li)l,il, ;IS l)r(’(]i( 1.(’(]

for roh)r s(.r{*[*llillp. Il(nv(w”r, 1111(.liwr t’11(’(’h 011 .)/@ I)ro(lucl, ion” !I;IV(’ illS() I)(’(’Ii

l}IM*IIv{’(!illIl;l(lr[)ll. 1111(.IcIIIS (“ollisioils,” ili)(] il hi n(w:i::itry h) (Itw.ril)(’ I)ol,ll sys -

hItIIS wil II n (.ollsi::ll(’lll. l.llw~r.v.

1{ ;IIII[)II;I V(q;t ;Illcl S{ ’iIll (iilV ill rt’vi(~w(vl 111(”Sl,illllS (Ir I.llrorvl.i(.;ll (Iwwril)

I,i(jlls of ,///1 l~rollll(.1.ioll.” Ih)l,tl 11s(’[11110(1(’1s ill(.orl)orii~lilll!” 1111(.!~’;l!.ill):i(lrl)l,ioll
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ductim in l)rololl-:l[lcl(:[l~” collisions. WIWII lIIC nuclear (lcpcndcncc is pararm+

kri~(!d i~~ ~hA o# Ok AI .,~ AI’, il h fOIIIId llli~l (Y d(!(!r(hi~q(>shy 30% h(’lwc!cn

() -L xl < 1. ‘1’hc combined Xj and A dcFJ(md(wcc [Ili~y l)c dcscrib(!d by a parton
fusion rm)d(’1 i fmq)orating nuclear absorption, collmwr scattming and low zf
shidowifl~. AL large z~, intrinsic h(mvy (]llilrk slnhw ill LII(i proj(’{”lik! wavcl’lInc-
lion must IN imludd at it kv(!l around 1% 10 d(’scril)(! lht! ditt~. For zf < 0,

Lh(’rc is illl il(l(liliolld Htrong id)sorptiol! dirt llliltis 1101yet undrrs!mod-
!)(!llis ,10(1;111 r(!Vh’W(!(] t]lc StiltllS of 111(’ NAM r(%llll,~. I !(! shoW(?(] 11(!W (]iltil

on I)rf)toll-llllcl(’lls collisions. illl(i fitS 10 (’XLriLCl 1]1(’ ih” (lop(’lld(’llr(? togdlcr With

tlI(’ ll(*iLVy h)ll (Iilt;l for [) I [J illl(i S I [J C()]lisi()IIH. l’r(’lililin;wy V;IIII(*S or (V ()-!)1
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funrtioll of th(! llullh(!r d llllcle(~ll-llllcl(’oll collisions yi(’l(ls il r(’iLW)Ii~l)l(? [it to di

111(’ (Iiltil with Ml (Y ViLlll(’ of 0.S!). This is ill rt”ilSollill)l{” il[~r(’(’111(’llt with Vill U(!S

~’~lril(.ht(l rrolll p-I III Ch’IIS Col]isi(ms Iq’ oi,llrr I;rolll)s.
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in nucleus-nuch!us over p-p col Iisir.ms may arise from linal Mate illtcractions.
!hcondary collisions also incrcssic the ~/(p -{-w) ratios; in fact, a purely hadronic
scenario can dcscribc the ratio observed by NA38.

llowcvcr, Johann Rafclski argued that strange antibaryons prwide a
clcancr signal than kaons or lambdas. Rcccnt :.ncasurcments by WA85 yield
a ratio of anticascadcs to antilambrlas 10 times Iargcr in S. I-W collisions than in
p-p. Rafclski claims quark-gluon plasma formation is the only possible explana-
tion for an cuhanccmcnt of this magnitude. The r~ultiplic.ity dcpcnd~!ncc of the
cnhanc(!nmnt is currently being studied by WARS, and should help to constrain
the intorprctation of ttw rcsull.

‘1’hr cxpcrimontal situatkm at 14.5 (l[!V/nUchxm WM r(!porl(!d t)y Y:uruo
Miilk(! for lIIC 1’;802 r.olld)ord.ion.” IIc r(!rnindcd UH thal tlw rili,io of K + /n i is

signifkiultly (’Il]liLIl[X!d ill cf!nl.rid Sil. Au collisions, c(mlpar(! to p I ]]{’. ‘]’]1(’ riltio

ill p I A II ill~() shows iir] (!Illlarlc.(!IIlcllt, hut hs than irl Si I Au. ‘1’11(: rapidity

distributions of l)ionsj kilol)s and protons” irl lh(! L.hr(w C:LW:S sIIOW t]]ill lhc rlllrll-

Iwr of kiloll~ is (~llllilll~(~(l, and th(!y aro [)(*iLk(!(l rl(~iw tar[:ol rii])i(lity in ]) I All
an[l Si I Au. ‘[ ’]liS ~Lrollgly Sllgg(’sts I)ro(illctioll” of il(l(liliollill 1( t I)y W!COll(]iLry

m)llhk)lls. ‘1’11(* rlliigrlitli(](’ of tllr (’[rrct ir]cr(’iwvs with Illullip!ilily irl ]) I All,

Killll-]]ill I, Ilk r(wi(!wcd Strilllg(! ]Iypcroll illl({ }~~) production in protou-”

nurlvus colli~iolls. }(/A ilrl(l A/A riltios SII(W rm d(’]wrl(l(v]c(’ ol] A or pt; L.11(’

i~vitilill~l(’ r[’sll]l.s ilr(’ IIOL, hovmwr, ilt IOW rill)i(]ili~w Wtlrrr rf’s~iil,b rillj~ f’flt’Ck

c[jlll(l IJII irll])orliull,. ViL]ll(}S (If (? ilr(} “ I for p, . 2 (i(!V /C, 1,11(’11 ris(’ to il])-

I)r(mirllill(ily I . ‘1’11(’ rill)i(lily (]istril)ul.i(l,’s of Ii; itll(l A“ SII[:I:(VS1, tlli~l, IImvi(’r

tilr~:(’hi (’illlS(’(l(’l)l~~lii(ul (J hi[{lwr rrm(tl(.llturll l)ilrlri(. h%; tll(’ (’1~(’(.t is 11111(.11Iilrgl’r

I(]r I:IITII)II:IS I.II;II] ft)r kiloli:i. QII;Lr4 rll(~(l(’l:i with 1111111.il)lt’rolli::ioll:; (Itwrilw t,llis
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slmdowing of the parton distributions, and allows hadronic jet quenching to hc

turned on or off. Using HI.JING, onc may then address the best way LO look for

modification of jets at the relativist.ic Ilcavy ion collider. Wang concluded that

cfrccts of parton sliad~wing and jet quenching may h me~urcd via the single

particle distributions for p~ > 2-3 GeV/c. Comparison of p-p, p-nucleus and

nucleus-nucleus collisions should allow disentangling of these processes.

l~;xp(*rin~cnLal studies of hard scattering in nuclei were reviewed by Marge

(hm.oran, who prcscntcd rcsulls on :~ijct prodllction from FNAI. lXN9 and E557,

dihadron production” from 1;’71J find single and di-lladr(ms from E605/E789.

(;oln])2rillg dijets !Il ])-1 l)b and 1)] p collisions, we sec thnt lIIc? nucleus causes a

I:lrgr shift of the ang]c l)etwc(’11 the jcls nway frolT~ coplanarity. Such an effect

would ;wisc frol~l parl,on rllultipl(’ scattering. l,()()kiug i~t tl~c A d(lI)(md(qncn ofjrt

illl(l single high pt particle production from nuclear Largcts, she concluded that

(Y ‘-. 1, i~ll(i fiL]]S Wit}l /.S ;1[1(] l)t. 1[oW(!V(2f , COHlpi Lri W)Il of di[r(:rent (?xp(; ritnellts

is COIIll)li(.iit(*(l I)y’ tll(~ [act t,~liI.L LII(! cxtrac,t(d vi~l(l(~ of (X is ii stroI\g f~l]~ctioll

of t]I(! ki[l(’l]]iitii:;l] C.UtS. ‘] ’]I(? irll(’rnal slruc. turc of t])(? j(!l., ;1s IlliLIljf(!Sh!(] ])Y

iLs frit~:ll)i~l)(,iilit)i}, iS ;Lf~i’C.t(’1~ only !$!;g]l~]y, if ill, it]!, ~)~ 1.]1(! II II C](’IIS. All of

L]I(Is(* ol)s(>rvi~liol)s” iLr(! rol)sisl,(’llt with ii nlllll,ipl(! sc:~[,t(?rin~ I)ictur(’ in w]lich

Iriiglll(’llljiltioll oc(-llrs olltsi(l(” tll(’ ll(tcl(~lls. ‘1’I1(*s(*r(’sllll,s sil[)l)ort 1,])(1i(](:il thiLt

jots ilr(’ s(’llsil,iv(~ to 1,11(}1111(:1(’ilr (Illviro[l]ll(’111,, I)IIL tll~’ir fr;i[;]il(’lll,i~tioll is IIOL

ilfl(’(”if’(l IIJ’ it . (;ollS(*(lll(’1 11,1~, t}l(~y Illily l)r(w(’ to IJ(I IIS(IfIIl l)rol)(”s (If’ t]](~ (mrly

sl;t~(vi of 1111(.I(IIIS 1111(.i(’lls (“(lllisiolls.


